RECOLLECTIONS AND REFLECTIONS
a very small fraction of its mass ; it is therefore a matter of great interest to determine this number. This was first done at the Cavendish Laboratory in 1904 by measuring the scattering of X-rays when passing through a gas. X-rays behave like light waves of very small wave-length, and these on Maxwell's Theory are accompanied by electric and magnetic forces ; when these rays pass over an electron the electric forces will accelerate the electron. A charged body when accelerated gives out radiation, and the rate at which the energy of the radiation is emitted was shown by Larmor to be 2e2/2/3c, where e is the electric charge on the moving body,/the acceleration, and c the velocity of light. If F is the electric force in the X-rays at the place of the charge,/=Fe/w, where m is the mass of the charged body ; the rate at which it is emitting radiant energy is thus 2<?4F2/3ra2c. The energy in unit volume of a beam of light when the electric force is F is, on the Electromagnetic Theory, F2/4?rc2, and the energy flowing through unit area per second is F2/47rc. The energy is emitted from the electron at the rate 8e47r/3ra2 times this, so that one electron per c.c. would scatter the fraction 87re4/3w2 of the energy of the X-rays passing through a cubic centimetre. If an atom contained n electrons, then, one atom would scatter n times this fraction, provided the distance between them were considerable when compared with the wave-length of the X-rays. If two electrons were only a small fraction of this wave-length apart, they would act like a double charge with a double mass, and we see from the formula, would scatter four times as much as a single electron. Again, the formula will not apply unless the frequency of the X-rays is large compared with the frequency with which the electron would vibrate if disturbed from its position of equilibrium in the atom. 344